Poster Presentations / Osteoarthritis and Cartilage 18, Supplement 2 (2010) S45-S256 S115 common in horses used for fast galloping disciplines such as racing. It has been previously documented that cracks in the calcified cartilage and underlying subchondral bone are common in animals such as the Thoroughbred racehorse (TBs). A repair mechanism occurs in these animals in which microcracks are healed and sealed by the intrusion of very dense mineralised matrix. In this study we aimed to determine the relationship between the presence of such cracks (and their subsequent repair) with hyaline articular cartilage (HAC) pathology. Methods: In the present study we examined the 75 palmar/plantar condyles of metacarpus/metatarsus III of 43 race trained TBs euthanased for welfare reasons. Five 2mm thick parasagittal slices were cut from the palmar/plantar quadrant of the condyle. The most abaxial slice was macerated and the morphology of the mineralised tissue at the joint surface was examined by 3D back-scattered electron SEM (BSE SEM). The adjacent B slice was embedded in PMMA, and the resulting block surface polished and studied using combined autofluorescence confocal scanning light microscopy (AFCSLM) and quantitative BSE SEM. Histology of the block surface layer could be obtained by AFCSLM before or after the SEM study. A more axial slice was fixed in 10% formaldehyde, stored in 70% ethanol prior to decalcification and paraffin embedding. Sections (8μM) were cut and stained with H&E, Safranin-O, Alcian Blue and Massons Trichrome stains. Results: In a number of cases dense projections were observed extending from cracks at the plane of the articular calcified cartilage (ACC) mineralising front into the HAC. These correlated with highly mineralised projections into the HAC seen by BSE SEM of block face preparations. These projections matched the density of the crack infill material seen in the same study, and in samples from previous studies, and are surrounded by normal healthy looking HAC with the cartilage being cleaved to provide the space. These mineralised projections could extend up to half to two-thirds through the thickness of the HAC, and in all cases were associated with focal HAC fibrillation directly overlying their site. These mineralised projections were visualised using AFCSLM and SEM, but were not identified on any section using conventional paraffin embedded decalcified sections.
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Conclusions:
In certain circumstances the mechanism by which cracks in the subchondral bone and articular calicifed cartilage may be repaired result in extension of calcified matrix beyond the mineralised tissue and into the overlying HAC. The presence of such mineralised projections in all instances resulted in obvious HAC fibrillation and superficial cartilage loss directly overlying their site. We hypothesised that this hard, dense material might fragment, migrate within the HAC and eventually enter the joint space as abrasive fragments, probably explaining wear lines, which are an extremely common pathology in this joint in this particular population of horses. In keeping with this, in some instances we found isolated fragments within the HAC remote from the tidemark mineralising front. Given their high mineral content, they appeared to be completely removed by tissue demineralisation were not identified in decalcified paraffin embedded sections obtained from the same joint. The combination of methods used here has therefore permitted their discovery. This is the first description of such HAC pathology and appears to be a novel mechanism for osteoarthritis in this group of animals. Acknowledgements: Funding from the Horserace Betting Levy Board and the Hong Kong Jockey Club.
INVOLVEMENT OF RAS AND REACTIVE OXYGEN SPECIES IN PROINFLAMMATORY CYTOKINE-INDUCED MMP-13 EXPRESSION IN HUMAN ARTICULAR CHONDROCYTES
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Purpose: Proinflammatory cytokines such as interleukin-1 beta (IL-1β) and tumor necrosis factor alpha (TNF-α) enhance cartilage-specific type II collagen degradation by matrix metalloproteinase-13 (MMP-13). We investigated the poorly studied role of H-Ras and reactive oxygen species (ROS) in the induction of MMP-13 gene expression in chondrocytes. Methods: Normal human knee chondrocytes were grown in Differentiation Bullekit medium as high-density short-term monolayer cultures. Cells were either treated with various pharmacological inhibitors, antioxidants or transfected with negative control or Ras-specific siRNAs. Subsequently, cells were stimulated with IL-1β or TNF-α for 24 h. Effect of respective proteins knockdown on MMP-13 expression or activity was studied by RT-PCR, MMP-13 ELISA and Western blot analysis. Results: Treatment of chondrocytes with Manumycin, a specific inhibitor of Ras, suppressed IL-1β-and TNF-α-induced MMP-13 enzyme activity using a MMP-13-specfic ELISA. siRNA-mediated Ras silencing down-regulated MMP-13 mRNA and protein induction by IL-1β and TNF-α. NADPH oxidase inhibitor, Diphenyleneiodonium (DPI) suppressed IL-1β-and TNF-α-induced MMP-13 enzyme activity. Role of ROS production was further reinforced by the observation that the antioxidants, Trolox and Nordihydroguaiaretic acid downregulated Interleukin-1β-and TNF-α-induced MMP-13 mRNA and protein expression. Similarly, Quercetin and Resveratrol inhibited MMP-13 activity. Conclusions: These results provide strong pharmacological and genetic evidence for the importance of Ras and NADPH oxidase-generated reactive oxygen species production in MMP-13 gene regulation and enzyme activity by IL-1 and TNF-α. Purpose: Recently, we reported that advanced glycation end products (AGEs) increase expressions of cyclooxygenase-2 (COX-2), prostaglandin E 2 (PGE 2 ), and nitiric oxide (NO) productions in human osteoarthritic (OA) chondrocytes. In this study, we investigated the effects of peroxisome proliferator activated receptor-γ (PPAR-γ) agonists (ciglitazone, CGZ; rosilitazone, RGZ; PGJ 2 , prostaglandin J 2 ) on AGEs-stimulated COX-2, PGE 2 , and NO productions in human OA chondrocytes. Methods: OA chondrocytes were cultured with/or without advanced glycation end product-bovine serum albumin (AGE-BSA). The levels of COX-2 and microsomal prostaglandin E synthase-1 (mPGES-1) were evaluated using RT-PCR and immunoblot analysis. Prostaglandin E 2 (PGE 2 ) levels were analyzed by ELISA and nitiric oxide (NO) level was measured by Griess reaction assay. Results: We found that treatment of OA chondrocytes with AGE-BSA increased COX-2, iNOS, and mPGES-1 mRNA and protein, as well as elevating production of PGE 2 . PPAR-γ agonists (CGZ, RGZ, and PGJ2) significantly inhibited AGE-BSA induction of COX-2 and iNOS expression. And CGZ, RGZ, and PGJ2 inhibited production of PGE 2 and NO. But the levels of mRNA and protein of the mPGES-1were not decreased. Conclusions: These results suggested PPAR-γ agonists may have protective effect on AGEs induced OA developement. 
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